Insights into the substrate specificity of a novel snake venom serine peptidase by molecular modeling.
The cDNA encoding BthaTL, a serine peptidase from the venom of the snake Bothrops alternatus, was cloned and sequenced. The deduced primary structure shows over 62% of identity with snake venom thrombin-like enzymes (SVTLEs), molecules with high substrate specificity toward different natural substrates. Indeed, a phylogenetic reconstruction by two different methods clustered this enzyme close to other SVTLEs. These enzymes generally affect the hemostatic system in several ways, and therefore are used as tools in pharmacology and clinical diagnosis. A three-dimensional model of BthaTL was built by homology modeling using TSV-PA (Trimeresurus stejnegeri venom plasminogen activator) crystal structure as template. BthaTL model showed that the typical catalytic triad conformation of serine peptidases was preserved. The calcium coordination ligands were absent or adopt an unfavorable conformation, preventing interactions with metals. On the other hand, the Asp97-Arg174 saline bridge of TSV-PA was not found and its specificity determinant Phe193 is replaced by a Gly in BthaTL. The substitution of essential residues in the neighborhoods of the catalytic site cleft of BthaTL indicates that these two proteins do not share the same enzymatic specificity, what means that BthaTL will probably not activate plasminogen. Such observations may be helpful in the understanding of the molecular mechanism for substrate specificity of these enzymes.